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Summary
‘Reigyoku’ is a pollination constant non-astringent (PCNA) type of Japanese persimmon (Diospyros 
kaki Thunb.) cultivar that was released by the National Agriculture and Food Research Organization 
Institute of Fruit Tree Science (NIFTS), Akitsu, Hiroshima, Japan. ‘Reigyoku’ resulted from the cross 
of ‘Kanshu’ × Kaki Akitsu-19 in 1998. It was initially selected in 2006 and designated as Kaki Akitsu-22, 
and was tested at 28 locations in a national trial since 2008. Subsequently, it was selected and released 
as ‘Reigyoku’, and registered as No.25273 under the Plant Variety Protection and Seed Act of Japan in 
2016.
 The ‘Reigyoku’ fruit ripens in late October, which is two weeks earlier than ‘Matsumotowase Fuyu’ 
at NIFTS, Akitsu. The fruit is semi flat-shaped and weighs 278 g at Akitsu and 229 g in average of 
the national trial. The skin color is orange at harvest time. The soluble solids concentration in juice 
averages at 17.2% in the national trial, which is significantly higher than that of ‘Fuyu’. The flesh is 
juicy and soft with firmness at 1.52 kg, lower than that of ‘Matsumotowase Fuyu’ and ‘Fuyu’. Shelf life 
of ‘Reigyoku’ fruits averages at 20 days, comparable to ‘Matsumotowase Fuyu’. Fruit cracking at fruit 
apex is rare with only 3%. Fruit cracking at the calyx end is 4%; the value is extremely lower than those 
of ‘Matsumotowase Fuyu’ and ‘Fuyu’. Fruits with skin stains average at 17%, and are low comparable to 







































































‘Matsumotowase Fuyu’ and ‘Fuyu’.
 The tree vigor is moderately weak. ‘Reigyoku’ produces both female and male flowers, but male 
flowers are very rare. Fruit drops both in the early and late stages of fruit development in June are 
minimal. Due to its high parthenocarpic ability, the tree produces seedless fruits easily when no 
pollinizers are present. The trees of ‘Reigyoku’ decline occasionally when top-grafted onto ‘Jiro’, ‘Saijo’, 
‘Nishimurawase’, and ‘Amahyakume’ interstocks. 
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年から系統番号「カキ安芸津 22 号」を付けてカキ第 7
回系統適応性検定試験に供試し，27 都府県 27 カ所の公
立試験研究機関と農研機構果樹研究所（現　農研機構果
樹茶業研究部門）において特性を検討した結果，2015




登録出願することが決定された．2015 年 6 月に品種登
























































育成担当者（担当期間）： 佐藤明彦（1998 ～ 2003，
2008～2015），山田昌彦（1998～2007），河野淳（2006
～ 2015）， 三谷宣仁（2001 ～ 2011）， 伴雄介（2009 ～
2015）， 上野俊人（2004 ～ 2008）， 白石美樹夫（2002











時に植栽されていた．摘蕾は，いずれの品種も 1 新梢 1
蕾でかつ葉蕾比 13 程度に行った．摘果は 7 月下旬に葉
果比 20 程度に行った．梅雨明け後，降雨があった場合






















‘麗玉’の展葉期は育成地では 4 月 12 日頃で，‘松本


























‘麗玉’の果実の収穫期は 10 月 22 日で，‘松本早生富
有’より 2 週間以上，‘富有’より 1ヶ月近く早かった
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Early stage u Late stage t










Fuyu Medium Apr.16 b May 31 Many Few None
Significance r － ** NS － － －
z Female flowers were thinned to approximately 13 leaves / flower before flowering, and fruits were thinned to approximately 
20 leaves / fruit in late July.
y Classified into three classes: weak, medium, and strong.
x Date when 20 to 30% of the basal leaves unfolded on top of the shoot.
w Date when more than 80% of the female flowers blossomed.
v Number of female flowers was classified into: not enough (standard cultivars: ‘Shogatsu’, ‘Zenjimaru’), enough (‘Maekawa 
Jiro’, ‘Nishimurawase’, ‘Saijo’), many (‘Fuyu’, ‘Izu’, ‘Hiratanenashi’).  The range shows fluctuation in number over the years. 
u Fruit drop from June to July classified into three classes: few: 30% or less, medium: 31-49%, many: 50% or more.
t Fruit drop in August and later classified into four classes: . none: 0%, few: 1-5%, medium: 6-19%, many: 20% or more. 
s Mean separation within columns by protected LSD test at P ≦ 0.05.




weight (g) Skin color






Reigyoku Oct.22 a v 278 6.3 18.2 a 1.50 a v Juicy
Matsumotowase Fuyu Nov.9 b 260 6.5 16.4 b 1.88 b Juicy
Fuyu Nov.19 c 289 6.6 16.2 b 1.90 b Juicy
Significance u ** NS NS ** ** －
z Date when 50% or more fruits were harvested.
y Color chart value for ‘Fuyu’ at the fruit apex.
x Value measured by fruit hardness meter (Fujiwara Co. ltd, KM-5, cylinder shaped plunger with 5 mm width).
w Classified into three classes: less juicy (standard cultivar: ‘Suruga’), medium (‘Maekawa Jiro’), juicy (‘Fuyu’).
v Mean separation within columns by protected LSD test at P ≦ 0.05.








Shelf life y 
(days)
Fruit with cracking 
at fruit apex (%) x
Fruit with 
cracking at 
calyx end (%) w
Fruit with skin 
stains (%)
Reigyoku 5.1 a v Excellent 24 a v 0 0 a v 4
Matsumotowase Fuyu 4.3 b Good 23 a 2 14 b 7
Fuyu 5.3 a Good 29 b 0 4 a 5
Significance u * － ** NS ** NS
z Classified into five classes: very poor, poor, medium, good, excellent.
y Number of days of marketability.
x Minute degree of cracking that is common and highly marketable for ‘Jiro’ in Japan was not included.
w Classes small and large shown in the picture in "Methods of evaluating deciduous tree fruit crops in national trials by NIFTS 
(2007)" were included. These fruits exhibit cracking that influences their marketability in Japan and can be identified easily 
in the packing process.
v Mean separation within columns by protected LSD test at P ≦ 0.05.
















































Table 3. Comparison of fruit quality between seeded and seedless fruits in ‘Reigyoku’ at NIFTS, Akitsu (2015).





Seeded 13 5.0 317 16.0 1.3 
Seedless 14 0.0 333 16.1 1.4 
Significance z  NS NS NS
z NS: nonsignificant in the one-way analysis of variance (ANOVA).
Table 2. Fruit set of ‘Reigyoku’ without pollination at NIFTS, Akitsu z.







z Female flowers were thinned to approximately 13 leaves / flower on a branch or several 
lateral branches, and covered with paraffin-waxed bags to prevent pollination. Fruit  set 
was evaluated in late July.
y (Number of fruit set in late July / total number of flowers that were prevented from 
pollinating) × 100.

































展葉期は，3 月 27 日（熊本） から 5 月 6 日（山形）
まで 1 か月以上変動した．全国平均値は 4 月 12 日で，
‘松本早生富有’や‘富有’と同時期であった．雌花の
開花期は，展葉期と同様に場所間の変動が大きく，5 月
9 日（宮崎）から 6 月 18 日（山形）まで 1 か月以上変
動した．全国平均は 5 月 28 日で，‘松本早生富有’より
1 日，‘富有’より 2 日遅かった．
雌花の着生は 3 年間の評価において，いずれの年も
「中」（Enough）以上と判定された場所は 14 場所，「少」

















































‘麗玉’ の収穫期は，10 月 14 日（鳥取， 宮崎） か
ら 11 月 16 日（山形）の間で変動した．全国平均値は
10 月 24 日で‘松本早生富有’より 2 週間，‘富有’よ
り 3 週間以上早く収穫できる早生であった（Table 5, 









Table 5. Characteristics of ‘Reigyoku’ in the national trial (2012-2014) z.
Location Tree vigor y Leafingtime
Flowering
time
No. of  
female flowers y
Physiological fruit drops
Early stage y Late stage y
Yamagata Moderately weak May 6 June 18 Not enough-enough Few None-medium
Tochigi Weak - moderately weak Apr.24 June 6 － Few None
Gunma Weak Apr.29 June 2 Enough － －
Chiba Medium Apr.5 May 26 Not enough Few Few
Tokyo Medium Apr.13 May 25 Not enough Few None
Kanagawa Medium Apr.9 May 25 Enough- many Few Few
Nagano Moderately weak Apr.25 June 6 Enough Few-medium None
Toyama Moderately weak-medium Apr.22 June 6 Enough-moderately many Few None
Niigata Medium Apr.30 June 11 Enough Few None
Ishikawa Weak-Medium Api.25 June 7 Enough Few None-few
Fukui Medium Apr.14 May 31 Not enough Few None-many
Shizuoka Moderately weak-medium Apr.5 May 25 Enough Few-medium Few-medium
Aichi Moderately weak-medium Apr7 May 25 Not enough Few-medium Few
Gifu Moderately weak Apr.8 May 22 Enough Few None
Mie Weak-Moderately weak Apr.10 May 26 Not enough Few Few-medium
Shiga Weak-medium Apr.14 June 1 Not enough-enough Few None-many
Hyogo Weak-moderately weak Apr.12 － － － －
Nara Moderately weak-medium Apr.12 May 29 Enough Few None-few
Wakayama Weak Apr.5 May 24 Not enough Few-many None
Tottori Weak Apr.14 May 30 Not enough Few None
Shimane Weak Apr.7 May 29 Enough Few Few-medium
NIFTS Medium Apr.11 May 28 Enough-many Few None
Tokushima Medium-strong Apr.4 May 22 Not enough Few None-few
Kagawa Weak Apr.6 May 23 Many Few Few-medium
Ehime Weak Apr.16 June 1 Not enough Medium None
Fukuoka Medium Apr.1 May 23 Enough-moderately many Few None-few
Kumamoto Medium Mar.27 May 16 Enough Few Medium
Miyazaki Moderately weak Apr.1 May 9 Not enough Few None-few
Average Apr.12 May 28
z See Table 1 for trait evaluation details.
y The range shows fluctuation in evaluations over the years. 
82 農研機構報告 果樹茶部門　第 3 号　2019














Table 5. Continued z.






 y Astringency y, x
Yamagata Nov.16 246 6.2 17.0 1.40 Less juicy-moderately juicy None-very little
Tochigi Oct.26 199 5.8 15.6 － Juicy None
Gunma － － － － － － －
Chiba － － － － － － －
Tokyo Oct.22 219 4.9 16.7 1.49 Medium None
Kanagawa Oct.19 224 6.3 17.5 1.28 Juicy None
Nagano Nov.1 198 7.1 17.3 1.59 Medium-juicy None-very little
Toyama Nov.6 215 6.1 16.3 1.40 Juicy None
Niigata Nov.1 175 5.6 15.3 － Medium None
Ishikawa Oct.23 201 6.2 14.7 1.65 Juicy None-very little
Fukui Oct.30 271 6.8 18.3 1.30 Juicy None
Shizuoka Oct.19 171 5.6 16.2 1.57 Juicy None-very little
Aichi Oct.18 175 6.1 19.0 1.54 Juicy None
Gifu Oct.25 288 6.7 17.4 1.60 Juicy None
Mie Oct.20 234 5.5 16.7 1.36 Juicy None
Shiga Oct.21 258 5.3 16.1 1.75 Medium-juicy None
Hyogo － － － － － － －
Nara Nov.6 236 6.5 17.2 1.20 Juicy None
Wakayama Oct.16 202 6.9 19.1 1.83 Juicy None-very little
Tottori Oct.14 188 5.5 16.8 1.57 Medium-juicy None
Shimane Oct.30 252 7.0 16.4 1.33 Juicy None
NIFTS Oct.19 270 6.4 18.1 1.57 Juicy None
Tokushima Oct.29 210 5.9 18.2 1.87 Medium-juicy None
Kagawa Oct.22 283 5.8 19.7 1.52 Juicy None
Ehime Oct.30 217 4.8 16.3 1.50 Juicy None
Fukuoka Nov.1 288 6.4 18.2 1.49 Juicy None
Kumamoto Oct.18 283 6.2 18.1 1.62 Juicy Very little
Miyazaki Oct.14 184 7.0 16.7 Less juicy-medium None
Average Oct.24 229 6.1 17.2 1.52
z See Table 1 for trait evaluation details.
y The range shows fluctuation in evaluations over the years. 
















Table 5. Continued z.
Location Eating quality y Shelf life (days)
Fruit with cracking
at fruit apex (%)
Fruit with cracking
at calyx end (%)
Fruit with skin
stains (%)
Yamagata Medium-good － 24 5 5 
Tochigi Good － 0 3 22 
Gunma － － － － －
Chiba － － － － －
Tokyo Excellent － 13 0 0 
Kanagawa Good － 3 1 21 
Nagano Good 21 2 1 56 
Toyama Medium-excellent 28 0 0 20 
Niigata Medium － 0 0 3 
Ishikawa Good 7 13 28 30 
Fukui Good － 2 17 24 
Shizuoka Good 15 0 1 31 
Aichi Good-excellent 16 1 2 4 
Gifu Excellent 21 0 0 0 
Mie Good 20 0 2 1 
Shiga Medium-good － 0 0 0 
Hyogo － － － － －
Nara Good 21 2 0 7 
Wakayama Medium - 0 0 22 
Tottori Medium-good 18 1 0 0 
Shimane Excellent 22 0 7 4 
NIFTS Excellent 25 0 0 1 
Tokushima Good － 0 0 1 
Kagawa Good － 0 17 83 
Ehime Excellent － 8 8 33 
Fukuoka Good 25 1 7 2 
Kumamoto Good 13 0 5 33 
Miyazaki Medium － 0 0 18 
Average 20 3 4 17 
z See Table 1 for trait evaluation details.
y The range shows fluctuation in evaluation over the years. 












Table 6. Comparison of tree and fruit traits between ‘Reigyoku’, ‘Matsumotowase Fuyu’, and ‘Fuyu’ in the national trial (2012-
2014).
Cultivar Tree vigor z Leafing time Flowering time No. of  female flowers
Physiological fruit drops
Early stage y Late stage x
Reigyoku 1.6 a w Apr.12 v May 28 a v 1.7 a w 1.2 1.6
Matsumotowase Fuyu 2.0 b Apr.12 May 27 b 2.4 b 1.1 1.5
Fuyu 2.2 b Apr.11 May 26 c 2.7 b 1.0 1.5
Significance u ** NS ** ** NS  NS
z Rating on a scale of 1 = weak to 3 = strong at 0.5 interval.
y Rating on a scale of 1 = few to 3 = many.
x Rating on a scale of 1 = none to 4 = many.
w Mean separation within columns by Wilcoxon test at P ≦ 0.05.
v Mean separation within columns by protected LSD test at P ≦ 0.05.
u NS, **: not significant, or significant at P ≦ 0.01, in two-way analysis of variance for leafing time and flowering time, and in 
Kruskal-Wallis tests for tree vigor, no. of female flowers, and  physiological fruit drops.
Table 6. Continued







Reigyoku Oct.24 a y 229 a y 6.1 a y 17.2 a y 1.52 a y 2.7
Matsumotowase Fuyu Nov.8 b 253 b 5.7 b 16.8 ab 1.82 b 2.5
Fuyu Nov.20 c 268 c 6.2 a 16.5 b 1.86 b 2.7
Significance x ** ** * ** ** NS
z Rating on a scale of 1 = less juicy to 3 = juicy at 0.5 interval.
y Mean separation within columns by protected LSD test at P ≦ 0.05.
x NS, *, **: nonsignificant, or significant at P ≦ 0.05 and 0.01, in two-way analysis of variance for harvest time, fruit weight, 
skin color, soluble solids concentration, and firmness, and in Kruskal-Wallis tests for juiciness.
Table 6. Continued













Reigyoku 1.11 4.0 a x 20 a w 3 4 a w 17
Matsumotowase Fuyu 1.23 3.4 b 21 a 1 19 b 12
Fuyu 1.32 3.6 ab 22 b 2 16 b 14
Significance v NS ** * NS ** NS
z Rating on a scale of 1 = none to 4 = much.
y Rating on a scale of 1 = very poor to 5 = excellent. 
x Mean separation within columns  by Wilcoxon tests at P ≦ 0.05.
w Mean separation within columns  by protected LSD  at P ≦ 0.05.
v NS, *, **: nonsignificant, or significant at P ≦ 0.05 and 0.01, in two-way analysis of variance for shelf life, fruit with cracking at 

















び‘太秋’を中間台木とした 18 場所の果実重（269 g）






























点）において，1998 年に‘甘秋’にカキ安芸津 19 号を
交雑して得た実生から選抜された早生の完全甘ガキであ
る．2008 年より開始されたカキ第 7 回系統適応性検定
Table 7. Comparison of survival rate and shoot length of ‘Reigyoku’ on different interstocks at NIFTS, 
Akitsu.
Interstocks No. of scions top-grafted Survival rate (%) Shoot length (cm)
Fuyu edagawari 5 100 73
Matsumotowase Fuyu 5 100 56
Koshuhyakume 5 100 63
Hiratanenashi 2 100 41
Izu 3 100 38
Maekawa Jiro 2 100 17
Kyara 5 80 20
Zenjimaru 5 60 34
Nishimurawase 4 50 39
Yotsumizo 6 50 49
Yokono 2 50 7
Jiro 6 33 21 
Amahyakume 2 0 －
Aizumishirazu 3 0 －
Top-grafting was done in April, 2013, and then survival rate and shoot length were measured in 
December, 2013.
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Fig. 2  Fruit of ‘Reigyoku’ on tree.
Fig. 3  Seeded fruit of ‘Reigyoku’
Fig. 4  Seedless fruit of ‘Reigyoku’without pollination.
佐藤ら：カキ新品種‘麗玉’ 89

